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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mounting 
structure, an electronic part module and a mounting 
method of an electronic part which are capable of 
protecting a bump without pouring any under-fill resin 
between the electronic part and a circuit substrate while 
being capable of coping with the narrowing of a pitch 
between bumps. 

SOLUTION: An IC chip 8 is arranged on the opposite 
side of a side, in which pads 93, on which Au platings are 
applied, are formed in the circuit substrate 9 while being 
aligned so that bumps 81, on which Au or Sn platings are 
applied, are superposed on the pads 93. Next, the IC 
chip 8 is pressed against the circuit substrate 9 while 
being heated to a temperature higher than the melting 
temperature of the substrate 91 composed of a 
thermoplastic resin and lower than the melting 
temperature of the bumps 81 or 200-300** C, for 
example. As a result, the substrate 91 is molten whereby 
the bumps 81 are sunken into the substrate 91 and an 
alloy junction between the pad 93 and the pad 93 can be effected 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The circuit board which equipped with a metal pad at least one side of a base material which 
consists of thermoplastics Electronic parts which are mounted in a field of the opposite side with a side 
in which said pad is formed in this circuit board, penetrate said base material, and a metal bump 
connects to said pad electrically It is the mounting structure of electronic parts equipped with the above, 
and is characterized by said electronic parts being in the coiidition that a near field in which said pad is 
contacted where said bump is buried in said base material, and said bump is formed pasted said circuit 
board through said base material. 

[Claim 2] The circuit board which equipped with a metal pad at least one side of a base material which 
consists of thermoplastics Electronic parts which are mounted in a field of the opposite side with a side 
in which said pad is formed in this circuit board, penetrate said base material, and a metal bump 
connects to said pad electrically It is the mounting structure of electronic parts equipped with the above, 
and a near field in which alloy junction of said electronic parts is carried out to said pad where said 
bump is buried in said base material, and said bump is formed is characterized by being in the condition 
of having pasted said circuit board through said base material. 

[Claim 3] It is the mounting structure of electronic parts characterized by for said bump containing Sn in 
claim 2 in a field joined to said pad at least, and said pad containing Au in a field joined with said bump 
at least. 

[Claim 4] It is the mounting structure of electronic parts characterized by for said bump containing Au 
in claim 2 in a field joined to said pad at least, and said pad containing Au or Sn in a field joined with 
said bump at least. 

[Claim 5] It is the mounting structure of electronic parts characterized by thickness of said base material 
being sUghtly thicker than height of said bump's height, an EQC, or said bump in claim 1 thru/or either 
of 4. 

[Claim 6] It is the mounting structure of electronic parts characterized by said electronic parts being 
semiconductor chips in claim 1 thru/or either of 5. 

[Claim 7] An electronic-parts module characterized by having mounting structure specified to claim 1 
thru/or either of 6. 

[Claim 8] With a side in which said pad is formed in the circuit board which equipped with a metal pad 
at least one side of a base material which consists of thermoplastics, electronic parts are arranged to a 
field of the opposite side. While making said base material fixsed by pressurizing towards said circuit 
board penetrate and contacting a bump of said electronic parts to said pad, heating these electronic parts 
even more than melting temperature of said base material A mounting method of electronic parts 
characterized by pasting up a near field in which said bump is formed in said electronic parts on said 
circuit board through said base material. 

[Claim 9] With a side in which said pad is formed in the circuit board which equipped with a metal pad 
at least one side of a base material which consists of thermoplastics, electronic parts are arranged to a 
field of the opposite side. While making said base material fiised by pressurizing towards said circuit 
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board penetrate and carrying out alloy junction of the bump of said electronic parts to said pad, heating 
these electronic parts even more than melting temperature of said base material A mounting method of 
electronic parts characterized by pasting up a near field in which said bump is formed in said electronic 
parts on said circuit board through said base material. 

[Claim 10] In claim 9, said bump contains Sn in a field joined to said pad at least. Said pad By 
pressurizing towards said circuit board, heating said electronic parts to temperature at which between 
more than melting temperature of said base material, and said pad and said bump forms an alloy in a 
field joined with said bump at least including Au A mounting method of electronic parts characterized 
by pasting up a near field in which said bump is formed in said electronic parts on said circuit board 
through said base material while making said fused base material penetrate and carrying out alloy 
junction of said bump to said pad. 

[Claim 1 1] In claim 9, said bump contains Au in a field joined to said pad at least. Said pad By 
pressurizing towards said circuit board, heating said electronic parts to temperature at which between 
more than melting temperature of said base material, and said pad and said bump forms an alloy in a 
field joined with said bump at least including Au or Sn A moimting method of electronic parts 
characterized by pasting up a near field in which said bump is formed in said electronic parts on said 
circuit board through said base material while making said fiised base material penetrate and carrying 
out alloy junction of said bump to said pad. 

[Claim 12] A mounting method of electronic parts which are characterized by making lamination at least 
one side of said base material which consists of thermoplastics Cu foil which performed Au plating or 
Sn plating to both sides, and making patterning of the plating layer to after an appropriate time in claim 
1 1 in forming said circuit board. i 

[Claim 13] It is the mounting method of electronic parts characterized by thickness of said base material 
being slightly thicker than height of said bump's height, an EQC, or said bump in claim 8 thru/or either 
of 12. 

[Claim 14] A mounting method of electronic parts characterized by forming a hole smaller than the 
bump concerned in a location where said bump laps with said circuit board at said base material in claim 
8 thru/or either of 13. 

[Claim 15] A mounting method of electronic parts characterized by forming said hole in said circuit 
board so that said base material may be penetrated in claim 14. 

[Claim 16] It is the mounting method of electronic parts characterized by said electronic parts being 
semiconductor chips in claim 8 thru/or either of 15, 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the mounting method of the 
mounting structure of electronic parts, such as IC chip, the electronic-parts module which used this 
mounting structure, and electronic parts. 
[0002] 

[Description of the Prior Art] In electronic equipment, many things are proposed and put in practical use 
about the mounting structure and the mounting method of the electronic parts to the circuit board. For 
example, it hits mounting IC chip 8 A in circuit board 9A which equipped one side or both sides of base 
material 91 A which consist of thermosetting resin with pad 93 A which consists of Cu With the mounting 
structure shown in drawing 6 (A). Bump 81of IC chip 8A A in respect of the side in which pad 93A is 
formed in circuit board 9A Solder, Or after connecting with pad 93 A electrically by the other methods, it 
has structure from which bump 81 A was protected by being filled up with under-filling resin 96A 
between IC chip 8A and circuit board 9A. 

[0003] However, with this mounting structure, after mounting IC chip 8 A in circuit board 9 A, the 
trouble of taking time and effort is very much to pour in under-filling resin 96 A into the slit of IC chip 
8 A and circuit board 9 A. When bump 81 A is especially formed into a ** pitch in IC chip 8 A, it is 
difficult to pour in under-filling resin 96 A certainly into the crevice between IC chip 8A and circuit 
board 9A. For this reason, since it is easy to generate a void in under-filling resin 96A in the perimeter 
of bump 81A, it is unreliable. 

[0004] Moreover, it hits mounting IC chip 8B in circuit board 9B which equipped one side or both sides 
of base material 91B which consist of thermosetting resin with pad 93B which consists of Cu with the 
mounting structure shown in drawing 6 (B). Anisotropy electric conduction film 96B and IC chip 8B 
have been arranged to the near field in which pad 93B is formed in circuit board 9B, and bump 81of IC 
chip 8B B is electrically connected to pad 93B by anisotropy electric conduction fibn 96B. Since bump 
8 IB can be protected by the pitch contained in anisotropy electric conduction film 93B according to this 
mounting structure, it is not necessary to pour in under-filling resin between IC chip 8B and circuit 
board 9B. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the method of connecting bump 8 IB and pad 
93B electrically by anisotropy electric conduction film 96B, since there is a possibility that adjoining 
bump 8 IB or pad 93B may connect too hastily by the electric conduction particle contained in 
anisotropy electric conduction fibn 96B, there is a trouble that ** pitch-ization of bump 8 IB or pad 93B 
cannot be attained. 

[0006] so, for the international public presentation number WO 97/No. 16848 Circuit board 9C which 
equipped one side or both sides of base material 91 C which consist of thermoplastics with pad 93 C 
which consists of copper foil as shown in drawing 6 (C), As moimting structure with IC chip 8C 
equipped with bump 81C which consists of the so-called 6:4 solder The structure which bump SIC of IC 
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chip 8C mounted in the field of the opposite side penetrated base material 91C, and has connected with 
the side in which pad 93C is formed in circuit board 9C electrically at pad 93C is indicated. In the 
mounting structure of the indication to this, field 80C of the side in which the pressure welding of bump 
81C is carried out to pad 93C in the condition of having been buried in base material 91C, and Bengbu 
SIC is formed, and its perimeter are in the condition that adhesion immobilization was carried out by 
base material 91 C which carried out melting solidification at circuit board 9C. 

[0007] Therefore, since bump SIC can be protected by base material 91 C (thermoplastics) which carried 
out melting solidification according to this mounting structure, it is not necessary to pour in under-filling 
resin between IC chip 8C and circuit board 9C. Moreover, there is also no possibility that bump SIC or 
pad 93C which adjoins by the electric conduction particle may connect too hastily unlike the case where 
an anisotropy electric conduction film is used. 

[0008] However, since bump SIC is formed with solder to the last, the configuration of the indication to 
this has the trouble that ** pitch-ization of bump SIC cannot be attained in about 100 micrometers or 
less fi'om the limit of the bump manufacturing process. Moreover, solder must be joined to Cu pad 
without fluxing, and there is a trouble of cementation being inadequate and worsening reliability. 
[0009] The technical problem of this invention is in view of the above trouble to offer the mounting 
method of the mounting structure where it can respond also to a bump's ** pitch-ization, the electronic- 
parts module using this mounting structure, and electronic parts unlike the case where could take care of 
the bump even if it did not pour in under-filling resin between IC chip and the circuit board, and an 
anisotropy electric conduction film and a pressure welding are used. 
[0010] 

[Means for Solving the Problem] The circuit board which equipped with a metal pad at least one side of 
a base material which consists of thermoplastics in this invention in order to solve the above-mentioned 
technical problem, In mounting structure of electronic parts of having electronic parts which are 
mounted in a field of the opposite side with a side in which said pad is formed in this circuit board, 
penetrate said base material, and a metal bump connects to said pad electrically It is characterized by 
said electronic parts being in the condition that a near field in which said pad is contacted where said 
bimip is buried in said base material, and said bump is formed pasted said circuit board through said 
base material. 

[001 1] In realizing such mounting structure As opposed to the circuit board which equipped with a 
metal pad at least one side of a base material which consists of thermoplastics By pressurizing towards 
said circuit board, arranging electronic parts to a field of the opposite side with a side in which said pad 
is formed, and heating these electronic parts even more than melting temperature of said base material 
While making said fiised base material penetrate and contacting a bump of said electronic parts to said 
pad, a near field in which said bump is formed in said electronic parts is pasted up on said circuit board 
through said base material. 

[0012] In this invention, since a base material of the circuit board is formed from thermoplastics cheaper 
than thermosetting resin, mounting cost of electronic parts can be reduced. Moreover, since electronic 
parts are heated more than melting temperature of a base material (thermoplastics) and it is pressurized 
towards the circuit board, a bump penetrates a fiised base material, and contacts a pad of the circuit 
board, and electric connection between a bump and a pad is achieved. For this reason, since it is not 
necessary to form in a base material a big hole which lets a bump pass even to a pad, a manufacture 
process can be simplified. Furthermore, since it will be covered with a base material which a base 
material fiised at the time of heating, and was soUdified after that, even if a bump does not pour in 
under-filling resin between IC chip and the circuit board, she can take care of a bump. Since electronic 
parts paste the circuit board with a base material which a base material fiised at the time of heating, and 
was solidified after that fiirther again, even if it does not use adhesives, electronic parts are fixable on 
the circuit board. And in not using solder for a bump, a bump and a pad are electrically connected with a 
gestalt of contact to the last, and since a bump is a degree which does not deform at all or deforms 
slightly, a bump*s formation of a ** pitch is also possible for her. 

[0013] Moreover, the circuit board which equipped with a metal pad at least one side of a base material 
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which consists of thermoplastics with another gestalt of this invention, In mounting structure of 
electronic parts of having electronic parts which are mounted in a field of the opposite side with a side in 
which said pad is formed in this circuit board, penetrate said base material, and a metal bump connects 
to said pad electrically A near field in which alloy junction of said electronic parts is carried out to said 
pad where said bump is buried in said base material, and said bump is formed is characterized by being 
in the condition of having pasted said circuit board through said base material. 
[0014] In reaUzing such mounting structure As opposed to the circuit board which equipped with a 
metal pad at least one side of a base material which consists of thermoplastics By pressurizing towards 
said circuit board, arranging electronic parts to a field of the opposite side with a side in which said pad 
is formed, and heating these electronic parts even more than melting temperature of said base material 
While making said fixsed base material penetrate and carrying out alloy junction of the bump of said 
electronic parts to said pad, a near field in which said bump is formed in said electronic parts is pasted 
up on said circuit board through said base material. 

[0015] In this invention, since a base material of the circuit board is formed from thermoplastics cheaper 
than thermosetting resin, mounting cost of electronic parts can be reduced. Moreover, since electronic 
parts are heated more than melting temperature of a base material and it is pressurized towards the 
circuit board, a bump penetrates a fused base material, and contacts a pad of the circuit board, and 
electric connection between a bump and a pad is achieved. Furthermore, since it will be covered with a 
base material which a base material fused at the time of heating, and was soUdified after that, even if a 
bump does not pour in xmder-fiUing resin between IC chip and the circuit board, she can take care of a 
bump. Since electronic parts paste the circuit board with a base material which a base material fused at 
the time of heating, and was solidified after that further again, even if it does not use adhesives, 
electronic parts are fixable on the circuit board. And in not using solder for a bump, a bump and a pad 
are electrically connected with a gestah of alloy junction to the last, and since a bump is a degree which 
does not deform at all or deforms slightly, a bump's formation of a ** pitch is also possible for her. 
[0016] In using such alloy junction, by this invention, said bump contains Sn in a field joined to said pad 
at least, and said pad is considered as a configuration which contains Au in a field joined with said bump 
at least, for example. Thus, only by pressurizing towards said circuit board, heating electronic parts to 
more than melting temperature of a base material, and temperature to which Au and Sn are spread 
mutually and make alloy connection, if constituted, since a metal is spread between a bump and a pad 
and alloy junction happens while penetrating said fused base material and contacting a pad of said 
electronic parts, a bxmip can do alloy junction of a bump and the pad certainly. 
[0017] Moreover, said bump contains Au in a field joined to said pad at least, and said pad may be a 
configuration which contains Au or Sn in a field joined with said bump at least. Also when constituted, 
more than melting temperature of a base material, and a pad and a metal which constitutes a bump are 
spread mutually, and thus, only by pressurizing towards said circuit board, heating electronic parts to 
temperature which makes alloy connection Since a metal is spread between a bump and a pad and alloy 
junction happens while penetrating said fused base material and contacting a pad of said electronic parts, 
a bump can do alloy junction of a bump and the pad certainly. 

[0018] In this invention, in forming said circuit board, lamination is made at least one side of said base 
material which consists of thermoplastics Cu foil which performed Au plating or Sn plating to both 
sides, for example, and patteming of the plating layer concerned is made to after an appropriate time. 
[0019] As for thickness of said base material, in this invention, it is desirable that it is slightly thicker 
than height of said bump's height, an EQC, or said bump. Thus, if constituted, since it fuses at the time 
of heating and between IC chip and the circuit boards is completely filled in the condition of having 
solidified after that, a base material can take care of a bump certainly, and can carry out adhesion 
immobilization of the electronic parts certainly on the circuit board. 

[0020] In this invention, a hole smaller than the bump concemed, for example, a hole which penetrates 
the base material concemed, can also be formed in a location where said bump laps with said base 
material. Thus, if constituted, since a bump tends to sink into a fused base material, she will connect 
with a pad electrically certainly. 
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[0021] In this invention, said electronic parts are semiconductor devices. 

[0022] a case where an electronic-parts module is constituted using mounting structure conceming this 
invention ~ this electronic-parts module ~ various kinds, such as an IC card or liquid crystal equipment, 
- it can use over a large range. 
[0023] 

[Embodiment of the Invention] With reference to a drawing, IC module (electronic-parts Joule) which 
adopted the mounting structure and the mounting method of the electronic parts conceming this 
invention, and its manufacture method are explained. 

[0024] [Gestalt 1 of operation] drawing 1 (A) - (E) is IC module which adopted the mounting structure 
and the mounting method of the electronic parts conceming the gestalt 1 of operation of this invention, 
and explanatory drawing showing the manufacture method. 

[0025] As shown in drawing 1 (E), with the mounting structure used for the IC module 3 (electronic- 
parts module) of this gestalt The circuit board 9 which equipped one side or both sides of a base material 
91 which consist of thermoplastics, such as polyester resin and polyamide resin, and aromatic polyester 
resin, aromatic polyamide resin, with the pad 93 which consists of copper foil. With the side in which 
the pad 93 is formed in this circuit board 9, it is mounted in the field of the opposite side and has the IC 
chip 8 which a bump 81 penetrates a base material 91 and connects to a pad 93 electrically. A bump 81 
is formed from nickel, Cu, Au, etc., and the pad 91 consists of Cu(s). 

[0026] Here, the IC chip 8 is electrically connected by contacting a pad 93, where a bump 81 is buried in 
a base material 91. For this reason, the bump 81 is taken care of by the base material 91 . Moreover, the 
degree is few, though the bump 81 is not deforming or is deforming. 

[0027] Moreover, the IC chip 8 has the active side 80 in which Bengbu 81 is formed in the condition 
that adhesion immobilization was carried out at the circuit board 9 by the base material 91 which carried 
out melting solidification. 

[0028] The IC module 3 equipped with such mounting structure can be manufactured by the following 
methods. 

[0029] First, as shown in drawing 1 (A), the Cu foil 92 is stuck at least on one side of the base material 
91 which consists of thermoplastics, such as polyester resin and polyamide resin, and aromatic polyester 
resin, aromatic polyamide resin, by methods, such as thermocompression bonding. As thermoplastics 
which constitutes a base material 91, after melting, as long as it is resin which demonstrates adhesive 
strength, the base material 91 which consists of other thermoplastics may be used. 
[0030] Next, the Cu foil 92 is etched into a predetermined pattem using photolithography technology, 
and as shown in drawing 1 (B), while leaving the pad 93 which consists of Cu, it leaves a circuit pattem 
(not shown). The circuit board 9 equipped with the pad 93 which becomes at least one side of the base 
material 91 which consists of thermoplastics from Cu by this can be formed. 

[0031] If detailed irregularity is formed in a lamination side with a base material 91 in the Cu foil 92 and 
it forms as a support side here, while the lamination reinforcement of the Cu foil 92 and a base material 
91 will improve Since the bump 81 of the IC chip 8 will contact the support side of the pad 93 formed 
from the Cu foil 92, the electric resistance by part for the connection of a pad 93 and a bxmip 81 can be 
reduced. 

[0032] Next, the IC chip 8 is arranged, carrying out alignment in the circuit board 9 so that a pad 93 and 
a bump 81 may lap with the field of the opposite side with the side in which the pad 93 is formed, as 
shown in drawing 1 (C). Here, the bump 81 is formed in the active side 80 of the IC chip 8, and this 
bump 81 is formed in it from nickel, Cu, Au, etc. Here, about 5 micrometers and the only thicker one of 
the thickness of a base material 91 are more desirable than the height of a bump's 81 height, an EQC, or 
a bump 81. 

[0033] Next, heating the IC chip 8 even at 120 degrees C - 200 degrees C by the arm head 90 more than 
the melting temperature of a base material 91, and below a bump*s 81 melting temperature, the IC chip 8 
is turned to the circuit board 9, and is pressurized. Consequently, since a base material 91 fuses as 
shown in drawing 1 (D), the bump 81 sinks into the base material 91, and heating and pressurization are 
stopped when a bump 81 and a pad 93 contact completely. 
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[0034] If the base material 91 fused till then gets cold after an appropriate time, as shown in drawing 1 
(E), adhesion immobilization of the whole active side 80 of the IC chip 8 will be carried out by melting 
and the solidified base material 91 at the circuit board 9. Moreover, a bump 81 is fixed to the condition 
of having contacted the pad 93 in the condition of having caved in in the base material 91. 
[0035] Thus, by the IC module 3 of this gestalt, since the base material 91 of the circuit board 9 is 
formed from thermoplastics cheaper than thermosetting resin, the mounting cost of the IC chip 8 can be 
reduced. 

[0036] Moreover, since it is pressurized towards the circuit board 9 while the IC chip 8 is heated more 
than the melting temperature of a base material 91 (thermoplastics), a bump 81 penetrates a base 
material 91, and contacts the pad 93 of the circuit board 9, and electric connection between a bump 81 
and a pad 93 is achieved. 

[0037] Furthermore, since it will be covered with melting and the solidified base material 91 
(thermoplastics), even if a bump 81 does not pour in under-filling resin between the IC chip 8 and the 
circuit board 9, she can take care of a bump 81. Therefore, since resin enters into a bump's 81 
surroundings smoothly even if it forms a bump 81 into a ** pitch while being able to simplify a 
manufacturing process, there is no generating of a void like [ at the time of using imder-fiUing resin ]. 
So, the reUability of the IC module 3 is high. 

[0038] Since adhesion immobilization of the IC chip 8 is carried out by melting and the solidified base 
material 91 (thermoplastics) at the circuit board 9, even if it does not use adhesives, the IC chip 8 can be 
fixed on the circuit board 9 further again. 

[0039] And since the bump 81 and the pad 93 are electrically connected with the gestah of contact to the 
last, a bump's 81 formation of a ** pitch is also possible. 

[0040] Moreover, since the thickness of a base material 91 is slightly thicker than the height of a bump's 
81 height, equivalent, or a bump 81, a base material 91 can fuse and between the IC chip 8 and the 
circuit boards 9 can be certainly filled with a base material 91 in the condition of having solidified, after 
that. Therefore, a bump 81 can be taken care of certainly, and adhesion immobilization of the IC chip 8 
can be certainly carried out on the circuit board 9. 

[0041] The fundamental configuration of IC module which adopted the mounting structure and the 
mounting method of the electronic parts concerning the [gestalt 2 operation] book gestalt, and its 
manufacture method is the same as that of the gestalt 1 of operation, and as similarly shown in drawin g 
1 (A) - (E), they are expressed. Therefore, the same sign is given to the portion which has a common 
function, and, similarly it explains with reference to drawing 1 (A) - (E). 

[0042] As shown in drawing 1 (E), with the mounting structure used for the IC module 3 (electronic- 
parts module) of this gestalt The circuit board 9 which equipped one side or both sides of a base material 
91 which consist of thermoplastics, such as polyester resin and polyamide resin, and aromatic polyester 
resin, aromatic polyamide resin, with the pad 93 which consists of copper foil, With the side in which 
the pad 93 is formed in this circuit board 9, it is mounted in the field of the opposite side and has the IC 
chip 8 which a bump 81 penetrates a base material 91 and connects to a pad 93 electrically. 
[0043] The bump 81 contains Au in the field which joins a pad 93 with a bump 81 at least based on Cu 
in the field joined to a pad 93 at least in the field joined to a pad 93 at least based on Au or nickel based 
on ** Cu, including Sn including Sn. Moreover, the bump 81 contains Au or Sn in the field which joins 
a pad 93 with a bump 81 at least based on Cu in the field joined to a pad 93 at least in the field joined to 
a pad 93 at least based on Au or nickel based on Cu, including Au including Au. Such a configuration is 
reaUzable by forming various wash layers to the surface of metal used as the base. 
[0044] Here, the IC chip 8 is electrically connected by contacting a pad 93, where a bump 81 is buried in 
a base material 91, and carrying out alloy jimction of a bump 81 and the pad 93. That is, the boundary 
portions of a bump 81 and a pad 93 are in the eutectic condition of the metal diffused from both sides. 
For this reason, that degree is few, though the bump 81 is not deforming or is deforming. 
[0045] Moreover, the IC chip 8 has the active side 80 whole in which Bengbu 81 is formed in the 
condition that adhesion immobilization was carried out at the circuit board 9 by the base material 91 
which carried out melting solidification. 
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[0046] The IC module 3 equipped with such mounting structure can be manufactured by the following 
methods. 

[0047] First, as shown in drawing 1 (A), the Cu foil 92 with which Au plating and Sn plating were 
performed to at least one side of the base material 91 which consists of thermoplastics, such as polyester 
resin and polyamide resin, and aromatic polyester resin, aromatic polyamide resin, to both sides is stuck 
by methods, such as thermocompression bonding. As thermoplastics which constitutes a base material 
91, after melting, as long as it is resin which demonstrates adhesive strength, the base material 91 which 
consists of other thermoplastics may be used. 

[0048] Next, as the Cu foil 92 is etched with a plating layer and shown in drawing 1 (B) using 
photolithography technology, while leaving a pad 93, it leaves a circuit pattern (not shown). The circuit 
board 9 which equipped with the pad 93 by this at least one side of the base material 91 which consists 
of thermoplastics can be formed. 

[0049] If detailed irregularity is formed in a lamination side with a base material 91 in the Cu foil 92 and 
it forms as a support side here, while the lamination reinforcement of the Cu foil 92 and a base material 
91 will improve Since the bump 81 of the IC chip 8 will contact the support side of the pad 93 formed 
from the Cu foil 92, the electric resistance by part for the connection of a pad 93 and a bump 81 can be 
reduced. 

[0050] Next, the IC chip 8 is arranged, carrying out aligrmient in the circuit board 9 so that a pad 93 and 
a bump 81 may lap with the field of the opposite side with the side in which the pad 93 is formed, as 
shown in drawing 1 (C). The bump 81 is formed in the active side 80 of the IC chip 8, and Au plating 
and Sn plating are performed to the surface of Au, nickel, or Cu by the bump 81. Here, about 5 
micrometers and the only thicker one of the thickness of a base material 91 are more desirable than the 
height of a bump's 81 height, an EQC, or a bump 81. 

[005 1] Next, by the arm head 90, heating even at 200 degrees C - 400 degrees C the temperature which 
the counter diffusion of Au or Sn generates, and below the melting temperature of a bump's 8 1 base 
material (Au, nickel, Cu), above the melting temperature of a base material 91, the IC chip 8 is turned to 
the circuit board 9, and the IC chip 8 is pressurized. Consequently, since a base material 91 fuses as 
shown in drawing 1 (D), the bump 81 sinks into the base material 91, and heating and pressurization are 
stopped after holding the condition that the bump 81 and the pad 93 contacted completely, for about 10 
seconds from about 3 seconds. 

[0052] If the base material 91 fused till then after an appropriate time gets cold, as shown in drawing 1 
(E), adhesion immobilization of the active side 80 whole of the IC chip 8 will be carried out by melting 
and the solidified base material 91 at the circuit board 9. Moreover, a bump 81 is in the condition that 
contacted the pad 93 in the condition of having sunk into the base material 91, and alloy junction was 
carried out to the pad 93. 

[0053] Thus, by the IC module 3 equipped with the mounting structure of this gestah, since the base 
material 91 of the circuit board 9 is formed from thermoplastics cheaper than thermosetting resin, the 
mounting cost of the IC chip 8 can be reduced. 

[0054] Moreover, since it is pressurized towards the circuit board 9 while the IC chip 8 is heated more 
than the melting temperature of a base material 91 (thermoplastics), a bump 81 penetrates a base 
material 91, and contacts the pad 93 of the circuit board 9, and electric connection between a bump 81 
and a pad 93 is achieved. 

[0055] Furthermore, since it will be covered with melting and the solidified base material 91 
(thermoplastics), even if a bump 81 does not pour in under-filling resin between the IC chip 8 and the 
circuit board 9, she can take care of a bump 81. Therefore, since resin enters into a bump's 81 
surroundings smoothly even if it forms a bump 81 into a ** pitch while being able to simplify a 
manufacturing process, there is no generating of a void like [ at the time of using under-filling resin ]. 
So, the reliabihty of the IC module 3 is high. 

[0056] Since adhesion immobiHzation of the IC chip 8 is carried out by melting and the soUdified base 
material 91 (thermoplastics) at the circuit board 9, even if it does not use adhesives, the IC chip 8 can be 
fixed on the circuit board 9 further again. 
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[0057] And since the bump 81 and the pad 93 are electrically connected with the gestalt of the alloy 

junction by diffusion to the last, a bump's 81 fomiation of a ** pitch is also possible. 
[0058] Moreover, since the thickness of a base material 91 is slightly thicker than the height of a bump's 
81 height, equivalent, or a bump 81, a base material 91 can fuse and between the IC chip 8 and the 
circuit boards 9 can be certainly filled with a base material 91 in the condition of having solidified, after 
that. Therefore, a bump 81 can be taken care of certainly, and adhesion immobilization of the IC chip 8 
can be certainly carried out on the circuit board 9. 

[0059] [Gestalt 3 of operation] drawing 2 (A) - (F) is IC module which adopted the mounting structure 
and the mounting method of the electronic parts conceming the gestalt 3 of operation of this invention, 
and explanatory drawing showing the manufacture method. In addition, since electronic -parts Joule who 
adopted the mounting structure and the mounting method of the electronic parts conceming this gestalt, 
and its manufacture method are equivalent to the example of amelioration of the above mentioned 
gestalt 1 of operation, they give the same sign to the portion which has a common function, and omit 
those detailed explanation. 

[0060] As shown in drawing 2 (F), with the mounting structure used for the IC module 3 (electronic- 
parts module) of this gestalt The circuit board 9 which equipped one side or both sides of a base material 
91 which consist of thermoplastics, such as polyester resin and polyamide resin, and aromatic polyester 
resin, aromatic polyamide resin, with the pad 93 which consists of copper foil like the gestalt 1 of 
operation, With the side in which the pad 93 is formed in this circuit board 9, it is mounted in the field 
of the opposite side and has the IC chip 8 which a bump 8 1 penetrates a base material 91 and connects to 
a pad 93 electrically. 

[0061] Here, the IC chip 8 is electrically connected by contacting a pad 93, where a bump 81 is buried in 
a base material 91 . For this reason, that degree is few, though the bump 81 is not deforming with a 
pressure welding imlike the case where it is made to connect with a pad 93 or is deforming. 
[0062] Moreover, the IC chip 8 has the active side 80 in which Bengbu 81 is formed in the condition 
that adhesion immobilization was carried out at the circuit board 9 by the base material 91 which carried 
out melting solidification. 

[0063] The IC module 3 equipped with such mounting structure can be manufactured by the following 

methods. 

[0064] First, as shown in drawing 2 (A), the Cu foil 92 is stuck at least on one side of the base material 
91 which consists of thermoplastics, such as polyester resin and polyamide resin, and aromatic polyester 
resin, aromatic polyamide resin, by methods, such as thermocompression bonding. 
[0065] Next, the Cu foil 92 is etched using photolithography technology, and as shown in drawing 2 (B), 
while leaving the pad 93 which consists of Cu, it leaves a circuit pattern (not shown). The circuit board 9 
equipped with the pad 93 which becomes at least one side of the base material 91 which consists of 
thermoplastics from Cu by this can be formed. 

[0066] Next, the hole 94 smaller than a bump 81 is formed in the field which a bump 81 piles up in the 
circuit board 9 by the method of irradiating a laser beam fi-om a base material 9 side at a base material 
91. Here, although a hole 94 is smaller than a bump 81 as shown in drawing 2 (C), it is larger than a pad 

93. Since the surrounding portion of a pad 93 is supported by the base material 91, even if it forms a 
hole 94, there is still no fear of dropping out of the circuit board 9 of 93 pad. In addition, about a hole 

94, it may be smaller than a pad 93. 

[0067] Moreover, although the hole 94 shown in drawing 2 (C*) has penetrated the base material 91, it 
may be structure currently formed to the location about the hole 94 in the middle of the thickness 
direction of a base material 91. 

[0068] Next, the IC chip 8 is arranged, carrying out alignment in the circuit board 9 so that a pad 93 and 
a bump 81 may lap with the field of the opposite side with the side in which the pad 93 is formed, as 
shown in drawing 2 (D). Here, the bimip 81 is formed in the active side 80 of the IC chip 8. About 5 
micrometers and the only thicker one of the thickness of a base material 91 are more desirable than the 
height of a bump's 81 height, an EQC, or a bump 81. 

[0069] Next, heating the IC chip 8 even at 120 degrees C - 200 degrees C by the arm head 90 more than 
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the melting temperature of a base material 91, and below a bump's 81 melting temperature, the IC chip 8 
is turned to the circuit board 9, and is pressurized. Consequently, since a base material 91 fuses as 
shown in drawing 2 (E), the bump 81 sinks into the base material 91, and heating and pressurization are 
stopped when a bump 81 and a pad 93 contact completely. 

[0070] If the base material 91 fused till then after an appropriate time gets cold, as shown in drawing 1 

(F), adhesion immobilization of the active side 80 whole of the IC chip 8 will be carried out by melting 

and the soHdified base material 91 at the circuit board 9. Moreover, a bump 81 is fixed to the condition 

of having contacted the pad 93 in the condition of having sunk into the base material 91. Moreover, it 

will be completely buried by the hole 94 currently formed in the base material 91 . 

[0071] thus, since the bump 81 and the pad 93 are electrically connected by the gestalt of contact to the 

last by the IC module 3 equipped with the mounting structure of this gestalt, a bump's 81 formation of a 

** pitch is possible - etc. ~ the same effect as the gestalt 1 of operation is done so. 

[0072] Moreover, in the circuit board 9, since the hole 94 shown in the base material 91 at drawing 2 (C) 

and (C') is formed, a bump 81 tends to sink into the fused base material 91. So, a bump 81 and a pad 93 

are connected electrically certainly. 

[0073] Although the gestalt 3 of the [gestalt 4 of operation] operation adds the configuration of forming 
the hole 94 smaller than a bump 81 in the field which a bump 81 piles up in the circuit board 9 by the 
method of irradiating a laser beam from a base material 9 side to the gestalt 1 of operation, it may apply 
such a configuration to the gestalt 2 of operation. 

[0074] The liquid crystal equipment of a passive matrix mold is explained as an example of use of the 
mounting structure conceming the gestalt 1 of operation of [configuration of liquid crystal equipment] 
this invention thru/or 4, and the IC module 3 which adopted the mounting method. 
[0075] Drawing 3 and drawing 4 are the perspective diagrams and decomposition perspective diagrams 
of the liquid crystal equipment which applied this invention, respectively. Drawing 5 is the cross section 
of the edge by the side of I' when the I-F line of drawing 3 cuts the liquid crystal equipment which 
applied this invention. In addition, the electrode pattern, the terminal, etc. are only typically shown in 
drawing 3 and drawing 4 , and many electrode pattems and terminals are formed more in them with 
actual Uquid crystal equipment. 

[0076] In drawing 3 and drawing 4 , the liquid crystal equipment 1 of this gestalt is a liquid crystal 
display of the passive matrix type carried in electronic equipment, such as a cellular phone. In panel V 
used for this hquid crystal equipment 1, while the liquid crystal enclosure field 35 is divided by the 
sealant 30 between the substrate 10 of a pair which consists of glass substrates, such as rectangular alkali 
fi-ee glass stuck by the sealant 30 through the predetermined gap, heat-resisting glass, and quartz glass, 
and 20, liquid crystal 36 is enclosed as electrooptic material in this Hquid crystal enclosure field 35. 
Although the part has broken off as an inlet 32 for a sealant 30 to pour in hquid crystal 36 between 
substrates, after this inlet 32 pours in liquid crystal 36 between substrates, it is closed by the sealing 
agent 31 applied and hardened. 

[0077] The Uquid crystal equipment 1 shown here is the example of a transparency mold, a polarizing 
plate 61 is stuck on the outside surface of the 2nd substrate 20, and the polarizing plate 62 is stuck also 
on the outside surface of the 1st substrate 10. Moreover, back light equipment 2 is arranged on the 

outside of the 2nd substrate 20. 

[0078] As the 1st substrate 10 is shown in drawing 5 , to the field equivalent to the intersection of the 1st 
electrode pattem 40 and the 2nd electrode pattern 50 Red (R), It is the color filter substrate with which 
green (G) and the blue (B) color filter layers 7R, 7G, and 7B were formed, and the 1st electrode pattem 
40 and orientation film 12 are formed in the surface side of these color filter layers 7R, 7G, and 7B at 
this order. Moreover, the protection-fi"om-hght fihn 16 is formed in the boundary portion of each color 
filter layers 7R, 7G, and 7B at the lower layer side of each color filter layers 7R, 7G, and 7B. On the 
other hand, the 2nd electrode pattem 50, overcoat film 29, and orientation film 22 are formed in the 2nd 
substrate 20 at this order. 

[0079] In the hquid crystal equipment 1 of this gestalt, the 1st electrode pattem 40 and the 2nd electrode 
pattem 50 are formed by each with the transparence electric conduction film represented by the ITO film 
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(Indium Tin Oxide). In addition, if films, such as aluminum by which patteming was carried out through 
the insulator layer to the bottom of the 2nd electrode pattem 50, are formed thinly, the liquid crystal 
equipment of transflective and a half reflective mold can be constituted. Furthermore, the liquid crystal 
equipment 1 of transflective and a half reflective mold can also consist of laminating a transflective 
reflecting plate in a deflecting plate 61. What is necessary is to be able to constitute the liquid crystal 
equipment of a reflective mold and just to omit back light equipment 2 from the rear- face side of the 2nd 
substrate 20 in this case further again, if a reflexible fihn is arranged imder the 2nd electrode pattem 50. 
[0080] In drawing 3 and drawing 4 , the 1st terminal formation field 1 1 and the 2nd terminal formation 
field 21 which are formed in each substrate side 101 and the 201 neighborhoods which are located in the 
same direction of the 1st substrate 10 and the 2nd substrate 20 are again used with the liquid crystal 
equipment 1 of this gestalt also for performing any of the flow between the signal input from the 
outside, and a substrate. 

[0081] Therefore, the portion 25 which the 2nd substrate 20 juts out of the substrate side 101 of the 1st 
substrate 10 when a bigger substrate than the 1st substrate 10 is used as the 2nd substrate 20 and the 1st 
substrate 10 and 2nd substrate 20 are stuck is used. As shown in drawing 3 , the IC module 3 which 
mounted the IC chip 8 as an IC for a drive is connected to the circuit board 9 which consists of a flexible 
substrate. IC module of such liquid crystal equipment requires less than [ bvunp pitch 60micrometer ], 
and it cannot respond in a soldered joint. 

[0082] As such an IC module 3, what was explained by the gestalt 1 of operation thru/or 4 can be used. 
Here, by the IC module 3 explained by the gestah 1 of operation thru/or 4, since a bump's formation of a 
** pitch is possible, it is suitable for using for equipment which outputs a signal to each of many signal 
lines like liquid crystal equipment 1 . 

[0083] IC module which are [the other examples of use] and which applied this invention can also be 

used for an IC card besides liquid crystal equipment etc. 

[0084] 

[Effect of the Invention] As explained above, since the base material of the circuit board is formed from 
thermoplastics cheaper than thermosetting resin, the mounting cost of electronic parts can be reduced by 
this invention. Moreover, since electronic parts are heated more than the melting temperature of a base 
material and it is pressurized towards the circuit board, a bump penetrates a base material, and contacts 
the pad of the circuit board, and electric connection between a bump and a pad is achieved. Furthermore, 
since it will be covered with the base material which the base material fiised at the time of heating, and 
was solidified after that, even if a bump does not pour in under-filling resin between IC chip and the 
circuit board, she can take care of a bump. Since electronic parts paste the circuit board with the base 
material which fused at the time of heating and was solidified after that further again, even if it does not 
use adhesives, electronic parts are fixable on the circuit board. And a bump and a pad are electrically 
connected with the gestalt of contact or alloy junction to the last, and since a bump is a degree which 
does not deform at all or deforms slightly, a bump's formation of a ** pitch is also possible for her. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 6] 
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